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Synopsis: , .

Effect of heat treatment on mechanical properties of Nimonic 80A were investigated. As
the heat treatment containing water-cooling after solution-treatment gave fine precipitated”
microstructure, specimens heat treated by that method have higher short time tensile stren-
gth up to 800°C and hardness, and Charpy impact value is lower than those air cooled after
solution treatment. Stress-rupture life at 750°C of the specimens water-cooled after solution-
treatment was inferior to the specimens air-cooled after solution-ireatment, because the
former tends to soften during stress rupture testing.

Aging treatment at 750°C gave maximum aging hardness, but aging treatment at 700°C gave
maximum stress-rupture life at 750°C, comparing with the aging between 700° and 830°C. It
is because precipitation around grain boundary during stress-rupture testing became remar-
kable by aging above 700°C. . : '

In carbide-precipitation type ‘alloys, tensile strength and stress-rupture life became longer
by precipitation-hardening during tensile test and stress-rupture testing at high temperature,
but in Nimonic 80A, tensile strength and stress-rupture life of specimens as solution-treated

were inferior to aged specimens.
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Table 1. Chemical composition of tested materials.
Symbol c Si | Mn P cr | Ni | Co Ti | Al S
A43 005 023 0-27 0005 16+61 72+48 2°5% 2°18 1*25 0+005
A5l . 006 021 022 0*006 19497 75°50 1°92 2+46 0-95 | 0°004
As2 - 007 027 021 0+006 16-97 7440 1+95 237 122 0°*005
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Fig. 1. Effect of heat treatment on short time

tensile properties.
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Table 2. Effect of heat treatment on result of stress-rupture testing at 750°C and 26*8kg / mm?
.- | Brinell hardness Heat Stress-rupture test ggdsnpeescsinfi n ?ﬁi‘;p
Symbol After | AH ’ tnﬁ:it_ Rupture Elongation | Creep rate ;, Reduction | Before After
aging 11(f§) (%) (/) of ?’f)a test | test
: . I
i i ]
A43E 280 57 A 346°5 1°8 0°0017 | 1°3 28*3 | 29-3
# F 269 | 63 A 153°5 28 0-0024 6°2 28'2 @ 30°4
7 G 285 37 A 2053 1°8 0°*0009 a7 324 1 32-8
7 M |- 311 148 B 78°5 1°2 0°0047 1°6 354 | 29-8
# N 31 155 B | 86°2 .13 0°0033 1°5 35°1 . 32-4
AStE 241 74 A 9746 2°8 0°001 4+3 22°5 i 267
# F 262 | 92 A 1330 1°2 040031 17 24*3 | 27-3
7 M 293 147 B P 880 1°8 07007 3-8 306 | 28°5
AS2E | 207 | 90 A 1410 2+3 070047 20 | 30°3 | 317
7 M 329 1 166 B 1073 22 0°0066 1'5 | 359 3270

Heat treatment: A 1065°C x8h air cooling, 700°C x 18h air coolmg
’ B 1065°Cx8h water cooling, 800°Cx2-5h air cooling , 700°Cx18h air cooling.

4H: Amount of hardening by aging.
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Table 3. Effect of aging temperatures on result of stress rupture testing
at 750°C and 26°8kg / mm?
Brinell | i I Reduc-| Rockwell “C"’
’ hardness Ru.ptu: Elon Creep ! tion ofl hardness
Symbol Heat treatment re life = gation | rate | -
After AH* (h) | (%) |(%/h) | 2t¢@ |Before| After
aging [ L (%) test ; test
A431C | 1065°Cx8h air cooling | 212 | — | 13667 1°7 |0°004L | 5°1 L1607 | 3273
1065°C X 8h air cooling . . . . . .
A43E 700°C X 18h air cooling 280 57 346°5 1 8 0*0017 13 28°3 29+3
A43F 4 269 38 153*5 2°2 0°0024 62 282 304
A43G 4 277 29 2053 18 0°0009 4+7 32°4 32°8
1065°C X 8h air cooling . . . . S5a. .
A432D 750°C X 18h air cooling 275 59 1413 15 00019 1*0 E 2842 280
1065°C X 8h ais cooling . . . vy . .
A433C 800°C X 18h air cooling 290 50 1578 247 00016 47 ! 30 4 31°8
1065°C x 8h air cooling . . . - . . i .
A434C 850°C x 18h air cooling 248 25. 1406 22 0°0025 4+7 240 !1 291

* 4H: Amount of hardening by aging.
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Fig. 3. Effect of aging temperatures

on short-time tensile test properties
at room temperature.
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Photo. 1. (A43)
Before stress-rupture test

Photo. 2. (A43)
After stress-rupture test
(750°C, 26°*8kg/mm?)
Microphotograph of Nimonic  80A heat treated by ‘A’ treatment.
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After stress-rupture test
(750°C, 26 8kg/mmb?)

Microphotograph of Nimonic 80A heat treated by ‘B’ treatment.
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After stress-rupture test

(750°C, 26°8 kg/mm?)
Microphotograph of Nimonic 80A as solution-treated for

8 hours at 1065°C and aged for 18 hours at 750°C

Before stress-rupture test
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